Several methods have been reported in the literature to
Various organic solvents used to solubilize the poorly enhance the aqueous solubilities of poorly water-soluble water-soluble drugs to facilitate the acid-base titrations drugs. Hydrotropic solubilization is one of them.
include methanol, ethanol, chloroform, dimethyl Hydrotropy is a solubilization phenomenon whereby formamide and acetone. Most of the organic solvents addition of large amounts of a second solute results in an are costly and toxic. Above account prompted us to increase in the aqueous solubility of another solute.
investigate the use of sodium benzoate solution (2 M) in Concentrated aqueous hydrotropic solutions of sodium place of organic solvents for the purpose of benzoate, sodium salicylate, urea, nicotinamide, sodium solubilization to facilitate the titrimetric analysis of the citrate and sodium acetate have been observed to poorly water-soluble NSAIDs, ibuprofen [(RS)2-(4 enhance the aqueous solubilities of many poorly watersoluble drugs [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] 4 , norfloxacin 5 , nalidixic acid 5 , metronidazole 5 and tinidazole 5 by spectrophotometric analysis and aspirin 6 by titrimetic analysis. 
MATERIALS AND METHODS
A Shimadzu UV/Vis recording spectrophotometer (Model-UV 160 A) with 1 cm matched silica cells was employed for spectrophotometric analysis. The basic drug samples of ibuprofen, flurbiprofen and naproxen were generously supplied by M/s Alkem Laboratories Limited, Mumbai (India). Tablets of ibuprofen, Brufen (Knoll Pharmaceuticals Ltd.,) and Ibugesic (Cipla Ltd.), tablets of was transferred to a conical flask. After adding 50 ml Accurately weighed (400 mg) ibuprofen drug sample was of 2 M sodium benzoate solution, the flask was shaken transferred to a conical flask. The flask was shaken for 5 for 5 min for complete solubilization of drug. Titration min after adding 100 ml of 2 M sodium benzoate solution was performed with 0.1 M sodium hydroxide solution (to solubilize the drug). Titration was performed with 0.1 using 1 ml of phenolphthalein solution as indicator. M sodium hydroxide solution using 0.2 ml of Blank determination was carried out and necessary phenolphthalein solution as indicator. Blank determination correction was made to calculate the drug content was carried out and necessary correction was done to (Table 1) . calculate the drug content ( Table 1) .
Analysis of naproxen using the method of British Analysis of ibuprofen drug sample by the method Pharmacopoeia (2002) 22 : of Indian Pharmacopoeia (1996) 20 : Accurately weighed (200 mg) naproxen drug sample was Accurately weighed (400 mg) ibuprofen drug sample was dissolved in a mixture of 25 ml of distilled water and 75 ml dissolved in 100 ml of ethanol (95%) and titrated with 0.1 of methanol and titrated with 0.1 M sodium hydroxide M sodium hydroxide solution using 0.2 ml of solution using 1 ml of phenolphthalein solution as phenolphthalein solution as indicator. Blank determination indicator. Blank determination was carried out and was performed and necessary correction was made to necessary correction was made to calculate the drug calculate the drug content (Table 1) . content (Table 1) . 
Analysis of ibuprofen tablets by the proposed method:
Twenty tablets of ibuprofen were weighed and powdered. Powder equivalent to 500 mg of ibuprofen was accurately weighed and transferred to a conical flask. After adding 100 ml of 2 M sodium benzoate solution, the flask was shaken for 10 min (to solubilize the drug). Titration was performed with 0.1 M sodium hydroxide solution using phenolphthalein solution as indicator. Blank determination was carried out and necessary correction was made to calculate the drug content (Table 2) . For recovery studies, same procedure was repeated using 40 mg and 60 mg of ibuprofen drug as the spiked drug together with the tablet powder equivalent to 500 mg of ibuprofen. The results of analysis are presented in Table 3 .
Analysis of ibuprofen tablets by the method of Indian Pharmacopoeia (1996)
20 : Tablet powder equivalent to 500 mg of ibuprofen was accurately weighed and extracted with 60 ml of chloroform for 15 min and filtered. Residue was washed with three quantities each of 10 ml of chloroform. www.ijpsonline.com
Chloroform was evaporated in a current of air. Residue was dissolved in 100 ml of ethanol (95%) previously neutralized to phenolphthalein solution and titrated with 0.1 M sodium hydroxide solution. Drug content was calculated (Table 2) . For recovery studies, same procedure was repeated using 40 mg and 60 mg of ibuprofen drug as the spiked drug together with the tablet powder equivalent to 500 mg of ibuprofen and the results of analysis are presented in Table 3 .
Analysis of flurbiprofen tablets by the proposed
solution with phenolphthalein solution as indicator. Blank determination was carried out and necessary correction was made to calculate the drug content (Table 2) . Recovery studies were conducted repeating the operation using 30 mg and 50 mg naproxen drug sample as the spiked drug together with the tablet powder equivalent to 400 mg of naproxen. Results of analysis are shown in Table 3 .
Analysis of naproxen tablets by the method of British Pharmacopoeia (2002) 23 : method:
Tablet powder equivalent to 50 mg of naproxen was Twenty tablets of flurbiprofen were weighed and shaken with 70 ml of methanol for 30 min. Sufficient powdered. Powder equivalent to 400 mg flurbiprofen was methanol was added to produce 100 ml. After filtration, 10 accurately weighed and transferred to a conical flask.
ml filtrate was diluted to 50 ml with methanol. Absorbance After adding 100 ml of 2 M sodium benzoate solution the of this solution was measured at 331 nm using flask was shaken for 5 min for solubilization of the drug.
spectrophotometer. Drug content was calculated (Table 2 ) Titration was performed using 0.1 M sodium hydroxide from the absorbance obtained by repeating the operation solution using phenolphthalein solution as the indicator. using a 0.01% w/v solution of naproxen drug sample in Blank determination was carried out and necessary methanol. Same procedure was repeated for recovery correction was made to calculate the drug content (Table studies using 10 mg and 20 mg naproxen as the spiked 2). For recovery studies, same method was repeated using drug together with the tablet powder equivalent to 50 mg 30 mg and 50 mg flurbiprofen drug as the spiked drug of naproxen. Results of analysis are presented in Table 3 . together with the tablet powder equivalent to 400 mg of flurbiprofen. The results of analysis are presented in
RESULTS AND DISCUSSION
By performing the solubility studies, it was found that Analysis of flurbiprofen tablets by the method of enhancements in aqueous solubilities of ibuprofen, Indian Pharmacopoeia (1996) 21 : flurbiprofen and naproxen in 2 M sodium benzoate Tablet powder equivalent to 100 mg drug was shaken solution were more than 80, 110 and 120 fold, with 60 ml of 0.1 M sodium hydroxide solution for 5 min respectively as compared to their solubilities in distilled and diluted to 100 ml with 0.1 M sodium hydroxide water. There was negligible effect on solubilities of solution. After filtration, 10 ml of the filtrate was diluted to these drugs in buffer of pH 8.2 and such enhancements 100 ml with 0.1 M sodium hydroxide solution. Absorbance in solubilities of these drugs in 2 M sodium benzoate of this solution was noted at 247 nm by solution could therefore be attributed to hydrotropic spectrophotometer (Model-UV 160 A). Drug content was solubilization phenomenon and not due to change in calculated taking 802 as the value of A (1%, 1 cm) at 247 pH. Hence, it was thought worthwhile to solubilize these Table 3. nm (Table 2) . For recovery studies same method was repeated using 10 and 20 mg of flurbiprofen drug sample as the spiked drug together with the tablet powder equivalent to 100 mg of flurbiprofen. Results of analysis are presented in Table 3 .
Analysis of naproxen tablets by the proposed method:
Twenty tablets of naproxen were weighed and powdered. Powder equivalent to 400 mg naproxen was accurately weighed and transferred to a conical flask. After adding 100 ml of 2 M sodium benzoate solution, the flask was shaken for 5 min for solubilization of the drug. Titration was performed using 0.1 M sodium hydroxide drugs in 2 M sodium benzoate solution to carryout titrimetric analysis precluding the use of organic solvents. www.ijpsonline.com
